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Abstract (Basic): TW 255988 A 

A semiconductor device is fabricated by forming active region made 
of crystalline Si film on insulating surface of substrate, in which the 
active region aids crystalline catalyst element into the first 
amorphous Si film. The pin-type crystal of pillar-type crystal grown by 
heating as seed crystal to make the second amorphous Si film crystal 
grow. 

USE - Used in the formation of semiconductor transistors. 
ADVANTAGE - Film is thin and flexible. 
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ABSTRACT 

PURPOSE: To form a crystalline silicon film having high mobility by a 
method wherein, using the needle-like or pole-like crystal grown on the 
first amorphous silicon film by introducing and heating a cryatallization 
promoting catalytic element as a seed crystal, the second amorphous silicon 
film is crystal-grown. 

CONSTITUTION: Ni-ions of aqueous solution 106 are brought into contact with 
the part of amorphous silicon 103 on which a catalytic element injection 
window 105 is formed. They are crystallized by annealing. This crystalline 
silicon film 103b is composed of needle-like crystal or pole-like crystal. 
An insulative thin film 108 and the crystalline thin film 103b are 
partially removed by etching. Then, the second amorphous silicon film 110 
is formed, and the film 110 is irradiated with a laser beam 11. The second 
amorphous silicon film 110 becomes a crystalline silicon film 110 by 
crystallization using the needle-like crystal or the columnar crystal 109 
as seed crystals. 
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<t«lJil 1 5CO±$rffloT, Btfk$--f*£fcteSfl:y-r 
-3SA»e*:*limi(s6»Bt 1 1 8*^fife$n. $6lc^-co± 

|)l*fjS4TFTfl)«a-E1119. 12 0«S 
nTTV>5. CCO«® • 119. 12011 tf— V 

nmmi 1 3&£.zfmmt£Bmi 1 8ic®^$n/in> 

J'^hjfi-M^LTV-^/HW^^l 1 6, 1 

1 7 £.mm.&)izmM-ztiT^z>. 

[0 0 4 6] dcotgjftcOTFTd WTco=t'3 LTfP 
§J-r*Ci:^T^* 0 ST. il~i3$ffl^T, TF 
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[0 0 4 7] 1112 (A) f'^-TJ:-5lC, #^X*t£l0 
1±IC, CTx.«7;/1^^U >^ft(rJ;0Jl$ 2 0 0 nm 
g^ra^Ly-f 5^6ft-5Tttk8i 1 0 2 £JlM-r-5. 

£D 8 0 nmBf 1«»4 (IS) ^aHyfSSffltl 0 
3£/£J8tT3o IMHt^r-fJUBtl 0 3®J53«tLTtt. 
2 5-100 nmK>$gfflT&:f'i&J:V>. 
[0 0 4 8] ^tr, Jgg 5 0 nrrilggWffifc'Sr'f l% Jg£ 
fcfdS'fkdr'f *M#©iM«tt*JKl=i OVX? 1 0 4 * 
JBjfcU ^ftsaWMtd»*bTjtt«E7t*ffiASl 0 5 

M^7t*ffiA^ 1 0 5 £ilLT, 112 (A) K::*Vf=k3 

»cib i ®#ii^-r« i o 3**»s$n, momttit 

[0 0 4 9] -?-CD^, H2 (B) (^T=t-5!C. ^JAfcf 

j&£-fcf-5„ cc07K»^+«--yy^)i8Stt5 0~2 0 0 
p pmAlit^l]. jffSKHl OOp pmTS-S. 

z.(Dtt. Mi&TtmmAm 1 o sco^^n^ae^- 
-f st®i i o 3Si?^tc«, i o 6 con i -i *>tm 

ttLT^3£#>, —vtr)l>fflMW3M (ixi0l8cm"3 

mm imiRV)izfTt)tiz>. 

[0 0 5 0] &.IZ, zm*7tc^a7C#fflSiT ($?£L< 
ttzk*©#ffii&<0. l-i SUE) SfcWSFStt»BI5,T 

Cfc&E) , JtBftfiS5 2 0-5 8 OTCTSErWHSH- 
B#ffl, #l;Lfc£5 5 OrTl GV$fflT—-)l>{sTmgh<t2 

aH^-fPUM 1 0 3g[5^ (5g 1 0 5CDg|5#) IC&^T 
«. £*£ 1 0 1 (C^LT^ifi^fR]('|g 1 co^aJt^'f SI 
1103 ©ISafbWec: 0 . *Satt$--f 3RJK 1 0 3 art* 

M?^. ^ fc. §105 rogi^co/i iZMfirrut, m 

2 (o cd^pp i o 7 (c^-rii^ic, MSHin 

0 3ffl^ (§1 o 5©au^) &*>mftfa (*«i o 1 1 

itusfttt^'f *Dt i o 3 bjwg&sn*. ^-ne^Ko* 

«T?tt, *SK^r-f3fSKtt't©**#aKdr-l'*Bll 0 

3 c tLTSSSttS. fc*, ±fcfcLfc»aj5fcB»::«U 
^EPl 0 7T^Sn^>S«<i: s Pfi : ^(^COijga^co8g 
ggte. 8 0 tfmiST*$*. 

[0 0 5 1] El 2 (D) "^X^ 

I0 4$ii1"5. ilCLT, 12 (C) £fc(iI2 
(D) tt. HlCiHTA-A' -?£JISrl,/!:«r®K:*tJfc 

-rs. 

[0 0 5 2] ±IESS^f6l»C«ft^SL/fcJ(efttt^r-f*K 

1 0 3 b 0>ttfififcS$fcS86B# oaffi^ffi l coTffl 
fC^-T. dro^att^r-f ^JK 1 0 3 bUt, iF^aSfc 

f*attiiea-t , flij£sn-cis o . m^i*ifiii:fioT: 



CD#TOaSfc«SttlSacOi|l(i. 8 0- 1 0 0 nmT 
*«. dtltt, WSSIMIHdM'jRBIl 0 3coj|tJ¥£8 0 
nmtbfctfr&T&D. aamHHIH0 3ffll 
fP4 5 0 nmttnti — *©fl-ttiBa*fcttttt)l*Sft 
COtltJ 1 5 0-2 0 0 nmlZ&WZ>. il^att 
^-f»a 1 0 3 b*0 1 COB-B' ,i«®7^<=>8ll;tf>£ 
<!:. 0 3 (E) lc^-TJ;'3ic, JMJP^ftKte*— CDMa 
&L7W¥£l<&^. 

[0 0 5 3] ^Igjffi^T, 0 3 (F) t^ -Tcb-gK:, 
lttHlil0 3a. 1 0 3 b^&ifcrj^aft^ 

SMi o 3 cMuttsMiii o 3±(z, mm i 

0 - 1 0 0 nm, 0 n m<Dm<t^r^ IKSfcH 

gffc^*JKfc£<0i|!^tt?SJ& 1 0 8 €rfSk^«. 

[0 0 5 4] ^1'. 0 3 (G) (-^-r«t'3(r. ^7?fB]{r 
fifcBStlfciBattdr-fjflK 1 0 3 b OTttftfifcfi^lSl 1 0 
7 (#RfcE0 1 CDA-A' IO^IbI) 
!*£#o«fc5«MH4SMS 1 0 8 tttStt^r-f *fflt 1 0 3 

ftttdr'fSffltl 0 3 bte, Xy^^Sftfc^-f >fc» 

rcfiatty-r^M 1 0 3 bco#JMgRcD£Sa 10 9H, - 

mzthjEftte^-f. ^\zmm^\zm^xm^t. 

[0 0 5 5] 0 3 (H) i^-ti'3(C, #JAtfM 

ECVDtt$fc«^7X?CVDffi;J;0, J?$ 1 0 0 
nmgfi0>SB2©#a«*-'f*&l 1 0£fi£ML, dti 
(CI/— tf — Jt 1 1 lSrfiSWT-5. ^aK^Jsati 1 0 
cO(?*$Effli:LT{i. 5 0 - 2 0 0 nm-efcn«J;H. 
tf-MMlcJ;i3, fB2C!)#aHdri'*ffltl 1 Ott, 

»«iisa*fctsttKifi!ia i o 9 saiisat uT«sa<t$ 
nTissatt^r-fsSlKi 1 otss. ::Tit u— if- 

>t 1 1 ltLTK r FI+-/71/- if- ()Kfi2 4 8 n 
m, A;U^i)i2 0 n s e c) £/BH£t!i*, ftfeWU— tf— 
ifflv>TfeJ;l). mM3kmZx.*)l*~-m&2 0 0-4 
0 0mJ/cm2, #'j;Ui*3 0 OmJ/cm^i LT—ft 

ffiiz?g&->3 y hmstLft. mmmiz. ws.* 200 

[0 0 5 6] -?-CD^, 1213 (I) iCST=t5(C, TFT 

«sttffi« m=?mm 1 1 2 t^^^eitt^r-r^mi 

ra^wi&ff 5. K±j;j; of#6n/t*satt^*j» 
««i 1 2f±. »«a->U3>irffiJd>TiEv>fijig £ «:isa 

1±*^U. ^5^S«±C^$fiSiBatt^-f*K<i: 

Ltd £ (C^: < ^Jrt^'M ^ =fc -3 iSSrf* TiSSatt ^ < 

[0 0 5 7] CCO=t-3HLTff f,ntg B a B 14'!r'fiIS 
ffl^TNlTFT^UtSlSCOV^T. 0 4 
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[0 0 5 8] 14 (J) t'^T=fc-3l', 

tJ&Sttftttir-fJRKi 1 2£®?<fc'3KJ?£2 0~l 

5 0 nm. #JAtf 1 0 0 nmffl|{^-f 3S&*^fc:3-7~* 

- 1 1 3 fijaajt-r*. z.<nf- hmm 1 1 3 

cDHMte. ^flST EOS UT, RF^7X 

vcvDSiao, 5 0-eo 0 

"C, 5fSL<«3 0 0-4 5 OttM • # 
•Kffiffi 3 5 0 ~ 6 0 QIC, ftF £ L < te 4 0 0-5 5 0 "C 

[0059] y- m&ku£ i 1 3 ga-w/w? 

tt$(B]±$ii-5fci6{C. ^Ffgtt^X#fflaTT4 0 0- 

6 0 0tT3 0~6 0#CD7X— )V&Tr-o1Z. 

[0 0 6 0] ?l*m>T. >^j£CJ:i3JP$ 
4 0 0-8 0 0 nm. 0J*.«6 0 0 n m<D7)VS. -VI* 
■SfiXK-T-S. £ro7;U$-^A$l£IIl4 (K) \z5fr?£. 
^M/^— -V^bT^— hfl® 1 1 4£flML. £<=> 

iz^<Dm.m^mim<tLxmmizmit^im 1 1 5*jbj£ 

U^Ua-Jl^M+Tfi 1 ^. I?j)-fflT2 2 ov 

£jfc£**7£-a:ifc. n^ntdmimm 1 1 5 ©war a 2 

0 0 nmTfc-sfc. Mit^iM 1 1 5CDJ¥#-f;t, 

^T-5«T, * 7 -fe >;/ H^"- h«i£«fi££ 

s^Mt-sciiao, ficiiw-htai i 4 

SfllfiJc-T * 7)1 Z-ryMzHay? £ £ * 

[0 0 6 l] Sfci»T\ -f*>K-t:>^iSlc«kt), 

bmw, 1 1 4 t^tnmmemitWiM 1 l 5 £vx 

T. 1 2\Z^fm.m OJ» £r£EATS. H — 

tf>^*7.iUT, 7*7.yj> (PH3) S:fflV», JP 
M«JE£6 0-9 0 k V, #J*J;£8 0 k ViL, K— X 
Stel x l 0 15-8 x 1 0 15 cm" 2 . m%JtZ2 x l 0 15 

mi l 6 i l l 7 iti. f£f;:TFTCDV-;^- / Kl"f > 
««t7S: V . <7"'— httll 1 1 4 tmittoS 115iCJ: 

0-7Xi7$nT^f3^ftA$n^^mw(i. mzr f 

[0 0 6 2] 1114 (L) (^Ti'JfC U— tf 

attack Lfc«a-©ttStt*&»;£-a-*. c iTit 

I/— tf-TttUTXe C 1 tf- (KS3 0 

8 nm, /^W^40nsec) £/B^T!$ft Lfz. V 
— tf-3fcK>JK*f*fr«, X*;U*-SB2Sj&t 15 0-4 0 
OmJ^cm 2 . ff$L<tt2 0l)~2 5 0mJ/cm2 



^116. 1 1 7<7»- hfg,£n(i2 0 0-8 0 0 Q/ 

[0 0 6 3] iUT. EI4 (M) irStivi:. JP$ 6 
0 0 0*>^XhD-ASfl[«)K<t^r-f*MtSfcfSS<t 
£r'f*&a»efcSHIH«a»&l 18*. tfJ^tf^Xv 

■Tzm&lZlZ, T EOS UTfiEfflU 
i;RFy7X-7CVDffii:iD5Mi?-«i1-^& fe 

Jje^XvCVDSifcttUfffCVDSCkD^jS • 

-r-S>«-&(C«. S i H 4 tNH 3 i:*il^77"Xi LT^7 

XTcvDftctofijcfflt-rsi. SttffiWty- H»» 

IK £ W^W 'x/KSt S^K&T # . iBfttty^ SSgjt * 
[0 0 6 4] JSmftfft&l 1 8lcn>^i7 h*- 

;^Mbt, &mttn. m^^.<t9-f>t7)vs.- 

<51»£V)&mmz<i:oXTFT<DmM"8lB.i 1 9. 1 

2 0 £®J=fcU K Ix-T >M® 116 116. 1 

[0 0 6 5] lfUE<757Kle!?ffl^.T-3 5 0^ 

3 0 7>C07'--;U*ff l/V TFT£7cfi£;*-y--5. 

[0 0 6 6] ?#6nfcTFT(i. Ti7 7 u '(' hUi7X 

t LTfflV^^-a-lZfi, MM 1 1 9 SfcfJ 120SIT 

ro*ffi^5^SA>7-ra*fi£i-r*. Sfc, cpu* 

(DmmMm&i'&izm^zm'&izit, y-vnmi u± 

l/ty- 1 1 4 tMS^Mit^. 

[0 0 6 7] d»i'j[rLTf#e>nfcNMTFT{Ci5Vi 
T«. Si4M^l 1 2^ISay | Jn>l;®J4Tifiv^ 

0-3 0 0 cmVv s £^~J#'%Jzm^mfr9J)M&W) 

[0 0 6 8] (H^F'J 2 ) *mtem-V\*. *'7XM± 
CM^nfcNST FTtPiTF T <h SMS i'tgfit 
LftCMOS «Wfi«lHl»HC*5Sia *f W L tf^i:^ U» 

[0 0 6 9] 0 511. ittffitt'7-f*l!t<Of^«lSflD«B 

E17iiS5CDD-D" SWMllT-S. I'J , El 6 (A) —El 
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6 (D) — El 7 (E) — 0 7 (I) WJiIII^oTISt'/ 
jMtTS. @8H CMOS«ifi<DlSi»0ft*xe*:* 

twmetsd, ( j ) -* (m) <Dmizfe~DXxmtfm. 

[0 0 7 0] 128 (M) \Z. *seMfi«l«)CMOS«lifi© 
2 0 1±(C, &jjifrZ<D^1foM<n!&WL&Visk'$'Z>%>fc> 

m<t'r^m*^t£^Ti&^2 o 2 7Wf&£snT^*. 

0D±Ctt, V-X/KU"f >«W2 17.21 8*3i^ 

^stta***'' e &* nss t f t 

<Dm*M®.2 1 2i. V-^/HI/'f>««2 19.2 

[0 0 7 1] Steffi* 2 1 2 £ 2 1 3imf$.£ <bflfzM 
«2 0 lO±l:lt I^-fI^bS:5y-hW2 
14rt*JlM,2*l, ^•TFT«^ J r^;^I^<i:*frp]'r ; g>J: 
^(CT^S-^AK^e^-S)^*- K3@2 1 5. 2 16 

AJ»^nT^5. ^ISS'jT, ^t^-f*^e>^ 

5TFTOta-iE»2 2 2. 2 2 3. 2 2 4AWS 
Eft 2 2 2 . 2 2 3. 2 2 4(1 

y- hieftiK2 1 4^«t^HWinawa2 2 1 c»jfc<*n 

f;3 h*-M^ ITV-^, ' F W >S«2 1 

7. 2 1 8, 2 1 9, 2 2 0 il^MCM^nt^ 

[0 0 7 2] ^COCMOS^iSHl^ii, ^TWi^f'b 
tfflt^^t^Tt^. HT, l2 5~12 7£ffl^T. 
T F T©ett«ttS*fiS-r**Sati:*'r *J««)f3SXS 

[0 0 7 3] 12 6 (A) IC^-r^'JlC. *'7XlS2 0 
«^L«^y^U >y^(C=fcO»$ 1 0 0 nm 

©±C. ftECVDSCiO, H$25~100nm. 
MAt*5 0 nmfflil <n%VL (IS) *SK^r'f*fflt2 
0 3 

[0 0 7 4] &tr. J? 3 5 0 nrrifSSco&{b7-1'5SlK£ 
fc«S<t^^*JK#©*fi»tt»lR^«t 0 2 0 4 £ 

»j£U cn*a*?Wtl»*bTttiSE7£*ffiAJS2 0 5 

ttJSETaRftAS 2 0 5&iiLT, 12 6 (A) \Zfhti.^ 
cfiiro*ftKer>f*K2 o sansgsft, flfiraW^Ji 

[0 0 7 5] 16 (B) ir^T=fc'3lC, 

206 (NiSi X , 0. 4£X£ 2. 5, 0J*.tf 2. 
0) £/&flKTS. er-fftny T;WM2 0 6roJS*«Ht 
LTte. 0. 5~2 0 nm/Ail=it?*«. dWfiX^ICi 
0, jffl&7ts!tffi A® 2 0 5«Jgfi£3ft;t#aK$r'i'*& 
2 0 3gI5?i-(cr:-y^^ffi^n (1X10 IScm" 3 ® 



[0 0 7 6] ^OR. ny^r;UStS««l7i«aKW«wfft) 
ntMI^-f«2 0 3«5# (^2 0 5CDg&#) (345 

^T«. *«2 0 1 tr*f LTSit^tsnc^ 1 co^S^-y 
^112 0 3©tta<t*«jgC0. satt^it2 0 3 
ajWfifcSn*. MMMII2 0 3gR# tig 

2 0 5cogR^-) (DpaitTU. §6 (O co^en2 0 

7 tr. ftatt^«B2 0 3 aa* 5gfcfrlftl 

|6!Kttfifi5tfiLfclSSte*'r»Bt2 0 3 b^fiJtSfl 

SK-7-t'^Bi2 0 3 c £ LTglStlS. ifE&afifcfitC 
Kb. 9cEP2 0 7T^$n£&^£Wfc*ftro3ga/& 
ficoSBHte. 8 0 itmSffiT^-So H 6 (D) 

(^•Ti'Jfr. 2 0 4«ifi>. Z.Z-T\ 12 6 

(C) 45=t^6 (D) «, E15i:*JViTC-C' T^O 

[0 0 7 7] tiimJjfalZ.mihtiL&LtzM^tfitr-imm 
2 0 3bll *Mm 1 £H«J=mR*NIS;fcHtttt«a 

Sfcttfitlt*8a0>«tt. 1 5 0-2 0 0 nmTSS. £ 

■efe*. ZKB«a«=$-'f*JR2 0 3 b«:. 12 5 COD - 
D' BMffifrZVfelto&t* 12 7 (E) IC^TJ;'JIC, M 

[0 0 7 8] ^I^V^T, 127 (F) IZ^-T£.0\Z. 81 

^i6ucj5)tfi$tifciiaatt^'f*K2 o 3 1>£. -t-caa 

LTfflV»€.n*att©*SStt^r-f»K2 0 9 S^fifcT 
-5. C 03att©ttStt^r-1'*K2 0 9 £iHR-t®J&> 6>JL 

vw*-><Dmm x s4H*«sa *fctttttfcea0>«a« 

tmmSt&TF. M;fatfi\ziZ2 0 0 nm«Tl:t?>i, S, 

tftcoigatty-f ^M2 o 9 icjgaiaif-A^ftu^vsdv 
fiff^sgattsr^acit**^**. m«/i^-> 
<*209co4'ic 2*et±<ofiH*iisasfct*B«isajj« 
asfctt*£tt»at=«fc o«*anTvss«)-i?. 

IS^i LTD - D ' M^lSl'xiBafifcSS-esW&Ktt. 
If«ilTj!^Tfet O^WnHglf^i;^^. CCD 
IStt/t^->c0i^ifSX*2 0 OnmiLT 
ftttWttatt^'f 0 9 *»fi!tLfc. 

[0 0 7 9] ^Cir. (2 7 (G) i-^-r^-jtC, •giJAtt'M 
ffiCVD?£t<fc'3J?a 1 0 0 nmf§!S<B3i2 0)#aK$- 
-f^BM2 1 OfiiJEKta. ZLW*a5R^r-f*IK2 1 00 
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[0 0 8 0] #;tc, 0 7 (H) -tf— 3t 

2 l lSrflMtT*. um:i;^2^IMil2 

A) 209 gassa^ OT«ftftsnTttfttt^*« 

2lOi&4. ^It«l/-lf^2 11ilTXeC 
1X**>7K tf— «I3 0 8 nm, AHli40n 
sec) U-lf-3twRg»ftfrtLTtt, M 

»^«CS=R3M[S2 0 0-4 5 CCJcJiPSau x*;m= 
— gffijg_2 OJ) —4 _0_0 mJ ^.m£.(C LT^i* *_ff _ 

[0 0 8 1] -tODft, 07(1) JcS-r.kPt^ TFT 
OSteiK® (Sfc^HHW) 2 12, 2 13 tStSJSatt^r 

M31ffi®2 12, 2 13(1 JJMSaxUn>i::ffi#Tifi 

[0082] z.<D^\zLxn^tirz^^^mm^ 

f VsTNST FTiPSTFTt *ffiSSi:iS;l/35:C 
MOS«i£cotElK*^Sl"r-&XS(roiiT, 0 8£#Sg 

[0 0 8 3] ST, 0 8 (J) fC^T^f- 
■ t35:-5»Sfttt^*IK2 1 2, 2 13S«5±5i:WS 

1 0 0 nmcoK<t^*«*^^sy-h*eiWK2 1 4 

= 0. letTtUfc. S«fiftW«ffltt2 0 0-4 0 0 

tffiTS^ T^^^lt^ffiSteO-O. 5** 

[0084] n\$m*T* fflA«x/^^^u>^ft«c«t 

Of ^ 6 0 0 nmWTJ^-^MMf §o 
-r) A j|coj|^|gg^4 0 0 — 8 0 0 nm^lST* 
-6. ^<D7)l^-0^m^mS (K) ^-TJ:5^^ 
-z>^Lty-MS2 15, 2 16«U:. 

[0 0 8 5] M^T, W/L«-f ^*>K-lf>yft«-<t 
0 , ^r— h WS 2 15, 216 2 £ LT, ©ttffi 

®2 1 2\Z^mm <U» Stt««2 1 3K 

SrftA"r*. K-tf>5 r ^iUT, 
7*X:?^> (PH 3 ) *3iOC> ? 3K7> (B 2 H 6 ) .. Sr/H 
^, ffr^fteflQffi^JES: 60-90keW #J*.«8 0 k 
eVtU »*te»tffi«E«:4 0-8 0 k e V, 
6 5keVtt§ 0 K-XittU10l5-8xiOl5 
cm-2, ^JAtf , J>S:2 x 1 0 15 cm"l Tfc^Sf* 5 x 

10l5 C m-2tt^ C^XgCIi;^ *tt«W*8cAS 
nfeMW2 1 7, 2 1 8, 2 1 9, 2 2 0lt ftCTF 
TCDV-X/F W>^£&0, y-h«ffi2 1 5, 

2 i 6(c<fcQv^^$nT^%^ffiA$n;s^^« 



xmo^nzxv, ^n-^ncoTt^SrSWMtc hf > 

7, 2 18t, PSOT«»««f«2 1 9, 2 2 0<h 
0 8 (M) (C^-ri^tr, Nft*MT 
FTthP ft^MT FTd: ZMtiZTZ Z. tOTSS. 
[0 0 8 6] ^COf*, 0 8 (L) C^rT ±"5 IC, l^— tf 

"^vvV— If— (iKS2 4 8 nm, /t;ioMS2 0 n s e 
c) S!Mft(ii^-gS2 5 0mJ/c 

[0 0 8 7] J^>T, 0 8 (M) (^"T^K, 
X^X^C VDffifCi; 6 0 0 nmSg«{h^^ 

*M^e?asHW«e«ia2 2 1 sie^-rs. cntcn> 

<h7^^-^AC0^Jl^^^^TTFTc7)m® * E«S 2 
2 2, 2 2 3, 2 2 4^«L, V — * X F W 
217, 218, 219, 2 2 0 £!t$c£-i±3o 
7k*y5XV»fflSlT3 5 Ot:, 3 0^C97--;i^lT 

[0 0 8 8] 31C0J:5(zLTf#6nfcCMOS^itcDtHl 
KKiS^T, NST F TCOt^Siati2 0 0-3 
OOcmVVs, PlTFT(Of^^iffill5 

0- 2 3 0 cm 2 /V s £ Vo^^KiSvHilS:^ 

[0089] mmm 3 > *^*e^jT«, h»j 1 

ftgS^fspsiaTS^. 0 1 0130 9(73 F-F' tggff 
fiTJ) D , 0 10 (E) — 0 1 0 ( I ) <Dm\Zffi.r>X 
XS^itfir-TSo 
[0 0 9 0] ST, »E#'J 1 CO0 2 SfcttlQiE^J 2 CO0 
6(^LfcXSil?l«tcUT, ^7X«3 0 1ii:« 
^fRiHiBftJ*fiLfc)ISfttt^r-f *«3 0 3 bSrJB/ST 
5, 09(C*5V^T, 3 0 5«SS?M^--/^r;i/»»asan 

1 ^Sitt^fRl) Kl»att:$"'f *K3 0 3 af)W&.2ft 
Sfc, i^M3 0 5 CD^iZl^«TJi, ^ER3 0 7 \zSk 

1- i-3(r, ««3 0 5^6«WfRl (SS3 0 l <h¥fT& 

- tt^-f^jSg3 0 3 b^W^n^. .-*n^CDffi«T 

$n^o 0 9ic^v^te-e' mx^mLfzmmt, 0 

20 (C) , (D) £3^0 6 CO (C) , (D) (w*fJS 

[009 1] ±8a«fc^rpii'3isafiJtfiufcjisatt^r-f*a 
3 0 3bd ^ttiieas&ttttWBaTflijasnTfi 
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tt§3 0 9£IWPbfc. 
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^IB3 1 0£;&BtL. SaHPW^FgtttfX^HS'K 

5 5 0-6 0 o^^+mr^^mmm^T'j. z.n\z£ 

OfB 2 C0#«« dr-f *K3 1 Ott. X 'J y M*JK 3 0 9 

14y-fi!3 0 3 ba5^&a.tSai:UTilSft<t*nTtt 
JHfriM'^JKS 1 Oifi§. Z.«D#. HI 1 0 (H) \Zm 
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"F co«C^imiBfflitt^r-r 3RJ» 3 0 3 bCfifittSg«l/T 
ttftfelf-T^nS**. X 'J -y 3 0 9 OWfi&frZ 

«3g B ^S^coMv« B B B 14^'f Kffit3 1 0*«JS&&;*ftS. 
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[0 0 9 8] ?Tf, *'7X1S4 0 1±(C. 0i|*.tfXA 
•y^U>^*ffil'J;OJ?$ 1 0 0 nmlI®Sft^<^S 1 
fcfcSTilfcffiU 0 2£Sgfifc-r«. WiC. 0UAtf:77 
XvCVDffil::£0J¥£4 0 nmWffl l»Kte USD 
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3 0OJ5^ISte2 5~ 1 0 0 nm^ii^T$.-g). 
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4 o 5SjauT«ttic»fi!t$nfcaB i o*m^-f*» 
4 0 3ro*si5^SM$n, Mcog^iivx^^nfe^ 

[0 10 1] -ecoft. H 1 2 (C) E^T<i'y(C. ^iJA 
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-f!14 0 3ro^ B B B {t^'S' o. e B B B tt-y-r^4 0 3 
a«sns. ttftittir-f *K4 o 3 & <Dmm.- 

^Ttt. HI 2 (D) CO^Efl 4 0 7 (3^-r=fc ~3 (C, S 
iM4^l'3SBt4 0 3 a7^^77 ft (M4 0 1 ispfr^: 

ttMIl4 0 3 b;iWStl| 1 . mf.<nft 
HK^-l'3SM4 0 3»M^X" 42 0 0 nm^Tl:T5 
t, »6n**Siltt^-f sRBl4 0 3 b tt*SSM&#*<#«E 

fifcfi3nfc*sai*4r-fjSJK4 o 3 b stBfijt-raffl-ttitgs 
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©T. *tffc^*-=>^5ftifc#a« $-^81)14 0 3 
[0 10 3] ^©t&, ID 1 2 (E) {c^Ti-3tr. —v 

'Dvm&ma^^ntz.^wr^mmA o 3§k# (« 

4 0 5©SK:fr) C»^3n/i:ttffitt^-f*Bt4 0 3 a <h 

4 0 4 <h5:(^*LTl2I 1 2 (E) tC5H"«fc 5 
ttWJBattdr-fMM 0 3 bm. C©tt<S£[§l 1 1 
jOIi^HlJRgpaiS.^.&.<i:*_S UL (£) ©iSKft 
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aM^*l4 1 OSrfifclRU Bl 3 (H) l^t±5 
\ZU— if— 3t4 1 1 $«JtS. ZLnir«fcOlB2 ©#JI 

K^r-r»M4 i ott. attt^oT^sffl-ttiiaasittt 

ffittlBj|©ttatt^'r *JJg 4 0 3 b 5rlffitltgi, 
ftanT*Sat£$-'f*ISU 1 0 tfc*. 
[0 10 5] *©», 0 13 ( I ) (C^Ti^tC TF 
GRlHRW) 4 1 2£fc3*Sa«:$--f*fflt 
4 1 0 41l/T-fWffl^Iyf>^t. ^ 

i^4 1 2&, *i(Sffi->U3i>ir@J6Ti£V»fiS?!ia:SSStt 
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[0 10 6] 3.©i5lcUT#^nfcfiStt^T'f*JI!t« 
S£4 1 2£TFT©?£ttiWSi:LT. £fiS0U£fctt2 
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U*>U S3l©#aK$"r3SBt 1 0 3. 2 0 3, 3 0 
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< . Ma^fi^aHy^suMw-tffiiM^^fToT^T 
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